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1020020086846 ^^ "^7]-: 2003/4/22 

mm 

{Mm^X\} 2002.12.30 

SSI ^m&m ^^xi¥a einE-i^ wm-sbs! h^m oii 

H ^ 3 

S^SSl monolithic bubble-ink jet print head having a part for 

preventing curing transformation and fabrication methoc 
therefor 

[SSI &^^5!XF ^^'SIAh 

[SSieJSH] 1-1998-104271-3 
[CH£ieJl 

[^si mm^ 

[ CH £1 oi 3 H ] 9-1 998-000543-3 

[SS^^ sepsis] 2000-046970-1 

[^S2i ^^s:?ii 

[^S2| S^a:*!] JUNG. MYUNG SONG 

[^eie^^Js] 660630-1051817 

[^aSlsl 435-838 

MAI <^heiS 79-22S 

{^^} KR 
[^s°i ^^h:>i] 

[^SSI S^H:>1] son. JUNG woog 

[^Sie^eiS] 670721-1173416 

[o^eis] 138-838 

i^^} Mmm^M ^nh^ ^^se 41-3 40im 

[^^1 KR 

[^S2j S^SIJI] KIM.TAE KYUN 
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1020020086846 ^Xh 2003/4/22 

[^eje^^s] 680320-1347971 
[^Seis] 442-728 

3:>i£ mm=?- ^mm aexi s^^ohifm 623-1103 

I^^] KR 

oil °\m ss!^A^ m ^^muct. msiei 

§5Ai (oi) 

lD\^m^^} 20 29.000 

[:'^1^l^ssls] 43 s 43.000 m 

0 . a 0 ^ 

[^'A^s^s] 45 1.549.000 m 
[mm 1,621.000 ^ 

1. fi^^AI- SA||A1(£S)_1S 
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1020020086846 %^ ^^>: 2003/4/22 

H £^ ^»1/ic^ #5fl<^lB^ t}^^- SflH 5^1^^ #e11<^lH a 

^tb «c)-^l-^l- S^^Vcf. ^S)-^^ h:.^ #5fl<^lB 2E^ ^Bl/i^* # 

^1<51H<^1 A>oloil ^ol«j.^o.s Hfl^l^ ^l-u). ol>a-Sl ^o.^ ^A^^ 

iSellxliB ^171^>^ ^ SJ^efl^l^H #S.7> ;?fl7l^ 7]:^^ 

^^^^ ^Wl/ii# ^5)-^^ ^ noil ic|.s. 

S. 7c 
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1020020086846 ^^ 'U^}- .2003/4/22 

^^^^ S-iiSl>^ ^ ^ 

{monolithic bubble-ink jet print head having a part for preventing curing 
transformation and fabrication method therefor} 

£ la ^ £ Ib^ ^^^^ H^H 3g^£ ^ 

£ 2a. £ 2b, £ 2c. 3E. 2d. ^ £ 2e^ ^efl^ Si^s]^ v]^ <=>^3.^ H^B n 

£ 3a. £ 3b, S. 3c. :£ 4a. E. 4b. :£ 4c. 3£ 5a. S. 5b, ^ S. 5c^ ^^-^^^M 
i^#/^w1 #211<^1H7> ^^5)^ ^Bfl ^ noi] ic).^ 

H 6^ i^#/^»1 l-5ll<^m» H^H A>^*H ^^IS H 

£ 7a, E 7b, 5^ £ 7c^ ^ >Hl 1 ^Ajo^loii 

» s-iLsl^ Hll-'^Ja.^ HflB n^s] sg^s. ^ ^igs.. 

S. 8a, £ 8b, £. 8c, S. 8d, E 8e, ^ £ 8f^ S. 7c<Hl E^lt!- ^ 
E 9a, :£ 9b, S. 9c, S. 9d, £ 9e, £ 9f, ^ £ 9g^ :£ 7c<^l E^ltt HUH ^1 
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1020020086846 ^^ ^7.>: 2003/4/22 

5. 10a, £ 10b, ^ :£ lOc^ ^ <=>^S.^ 2 ^Ajofloil 4=. ^^^^ wj-^] 
^» 5^-^ 2-ii5l^ S^H ^1^^ ^ 

JE 11a, S. lib, £ 11c, S. lid, S. lie, £. llf, ^ £ llg^ :£ 10c<^] Sa]^ 

1, 101, 201: 7]^ 2, 102, 202: <y5L^^^ 

3, 103, 203: el^iH^B] 3', 103', 203': efl^l^B # = 

4, 104 , 204: '^Ja 5, 105, 205: J^Jlf^ 

6, 106, 206: ^iB^ 7, 107, 207: 

8, 108. 208: ^^sfl^ 9, 109, 209: ^^/h:.^ l-5fl<^lH 

10. 100. 200: ^flH ^1= 120, 220: ^sj-^^ 

109', 110, 209': S.S. efl^l^H 111, 112, 211, 212: p>^a 
220': ^€ 

^n]^ UV(Ultraviolet) ^/:£^ <i ^^^1 l-eflolH ^b1/:^# l-5ll<^lH^ 

«c3-^l*>7l ^t!: ^^^^ S-inSl^ (monolithic) Wll~*ya^ 

(bubble-ink jet) H^H ^1:e. ^ zi ;^l2:«j-^<^l ^t!: ^^]^. 
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1020020086846 #^ '^^f: 2003/4/22 

^^^1 7>^^l-7l nfl^ol], ^^7} ^^^}7]] ^^^^JL 9X^ . 

<2i> 5Etb, ^£^1 7l#^ ^^i)- c-ll-ol, H^E]^ ^4} ^^o] H^El ^1:^^ 

7l#£ ^ivf 10\i ^^*>5I^. ^4, -S^ll ^ 3007flsl 

-^-Wl^H 1200dpiS] «fl^£* ^ H€H *I1-^7V A>-g-^ 3^171 7}^^ 

<22> £ la ^ IE lb» %^S*>^. #2fl^ ^JH^ H^Bl-§- ^1:^(10)7> 7fll^^ o. 

<23> ^^1-^ o.^, ^lc(io)o] 71:^(1) ^>ia-^S-¥-t-1 ^^S(2)# -i- 

71:^(1)^ ^^^Cf. 
<24> ^^S(2)# ^-^51^ oj^^ ^ l-eflolH(9a)5q- l-efl 

(4)ofl ^Al^o.^ oj^^ sq-^^S^-^E^ ^7]^ Al^l- ^:£^ ^-^slS-^ ^B. 

^7]rS>^ 4:^(8)5^- JiJl#(5) <>>2fl<^l «fl^l^ *lB^(6)S-^Ei 

<25> o] nfl, oj3^^ ^^^^ ^^^t}jL, ojofl icj-ej. oj^^ (4)1^0) ^ <^«. 

7> H11-<H1 ^«fl ^tt1(4) ^ofl ^^^^ ^13. i^#(7)* ^*l-<^ ^1-^ 
(10) 

<26> cie]^ «fl^(io)<HlAi, 1^71]^ ^A^^ l-ellolH(9a)5^- 

*efl<>lB(9b)* ^til^l-^ ^tt1/i^^ #511^1H(9)^ ^a]- s.oJ:^ ^ 
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1020020086846 W^ 'U^}- 2003/4/22 

<27> ^711, #2llolB ^ l-eflolBS^l- S^H 7]^3!\- 

^/^^ l-eflolH* ^ <^1«^ ^^^^^ 

<28> a, o. #5flolH i?}-^ rc}-s ^ ^^^1 (polymer )S. 

#eflolH« ^o] ^]^^ ^ 7l:^<^l ^^AlT^^Ai ^3V;^1S «.ol^ «j-<b^ o.^ 14^ ^ 

#eflo]H-i-^ ^t^l^ ^ ^4. ^^iH-S, ^^^^ ^'U ^ ^o] ^71- 

^ ^^3). AJA>^^ o. ^ o;^ o. ^ o>qs^., ^^^1 ^Atb :il ^^5^-%- S. 
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1020020086846 #^ ^^>: 2003/4/22 

<33> :£ 2a<^l S^ltl: ^^], ■&1BK6)SJ1- :e.J:#(5)ol ^^^^ ^^3. 7m(l)^ 

(photolithography) ^^<H1 5£()e-1^5]ji, zi :iar)- 2b'Hl iE.A]^ w>sq- ;^o] ^ 

#(5) ^<H1 s|>^5f^<y 5L^lElti. -i-^(photoresist raold)(3')7> . 

(4) -frS^Sl- /^l^tl-i^. 5L^lB|ti. S.S. efl^l^B 1-^(3' ^^1^ 

s1^H^EK3)sq- <yH ^Hl(4)^ ^ol7l- ^gtrf. 
<35> i^f^(5) ^^lE^ti. iSE^l^l^iB 1-^(3' )7l- ^. 7l:&(l)fil 

vil7l-Bjy. is efl;^l^HS>^ ofl^A] ^;^l7> ^^^S 

<36> zi cf^, ^]7}^^ efl^l^B^ 3(1 ^o] ^^^^ s.m. ^}^3.iS.^]^}^] 

^■$r)^] UV ic^^ :f UV<H1 i^#£l<^ ^l^tb ^^<^1 ^^^^S. -g- 
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1020020086846 <^7]-: 2003/4/22 

<37> ^^/h=.^ l-5flolH(9)7> ^^^^ ^, £ 2d<Hl SAltl- «>Sf :^ol, 71:^(1)^ ^}^d\] 

c^lw] ^^S.(2')» ^^^^m Aiz^-ofl o^sfl -^«ol-^^(isotropic)-^S 

<38> ZL ^, £ 2e<^l #S(3')7> -§-nfl611 ^«fi -g-^flSl 

<39> ^w1/i^^ #5lloiH(9)7> ^, ^H^/2^# l-eH^lBO)^ ^^n^^ ^ 7l;^l^ 

71:^(1)4 ^Hl/i^# €h^1<^1B(9)^ ^tflA]7?^ ■^s.^s^^ 

^n^^^^ ^^<=^, 7l:^(l)oil cfls^H UV ^/5E^ 7>3>c^ ^^/hz.^ ^^]^]^ 

(9)^ ^ 7>Jil£(cross linking density)* ^7>Al7l^ ^2j-(Curing) ^^^o] ^ 

n ^tsf ^^^^ ^^53^>^ ^^ofl ^ 

^1^(10)^1 ^1^71- ^S^cf. 

^^^^^1 ^^S?i<^l ttj-Bl- ^w1/ii^ l-e11<^lH(9)7> &;^l^oi ^^cf. 

<41> :acf ^V^^ls:] ^i^srVig, ^^Sj-^^o] -^-l^^-^^ ^:£<Hl><-i ^^S]^, ^Hl/i:i# 

l-eflolH(9)5] 7^%^^ 6]]^X\ ^^]7} 7}M^o]] ^ ^^1^, ^^/hu 

^ l-efl<^lH(9)<Hl 7l-Sfl^l^ <a-^ ^H5flai( compressive stress)7> ^7}t}B-S., ^^/hz 

<42> aVcfl^, ^Sofl^i ^^JSlia, oIl^A] ^;^17]- 7> 
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1020020086846 %^ <U^}: 2003/4/22 

<43> ols^^ :£ 3a<^l JE^lt!: w>sq- , ^Wl/i^# 

B(9)<H1 7l-^;^l^ :iBell:ii7l- 1-5^1 <*1H (9b ^^^<^ wl^H *>^^7> 37?] 

S. ^^5*>D^, £ 4a<^l £^1*1: «>si}- ^oi, ^«1/i^# #ell<^lH(9)<^l 7>tfl;^l^ .^iH5ll>i7> 
#e11olS(9b)^ ^^-¥-<^l wl*>*^ ^m^7]- ^Tfl 3)-g-*>fe £ 4b«^l £^1^!: 

^^], %^/^^ 1-511 <^1H(9)^ ^^^(ll-) ^Bfls. 
<44> <^a}.2i ^^o^ ^tH/ic^ l-eflolE(9)o| ^<y. la^] ^fl 

7l-^^>5l^oll ^^Itt i^#(7a, 7b)#fil Janl- 3.7\] ^^m^. 

<46> c^H-l-ia, 91^^ ^-f, ^»1/i:-^ #efl<^lH(9)S] i^#<i^ 

(7a) 51)- i^#(7b)^ >HS JEtH^ <5J3. ^A>6l-o^ olifls. ^tg^bcf. 

^tt1/i^* l-ell<^lH(9)2] ii^l^ iL#(7a)3|- i^#(7b) ^ 

^ ^^^(alignment)ol ^^j-vflofl nfl, ^flB ^1:e.(10)^ ^>M-^ n^^-ti^ 

<47> ^. £ 5bofl «>s). :y-o], ^iH/i^* l-efl^lH(9)S] ^^o] 6>^ei ^ 

^1^1-^1 ^-f , ^tt1/i.# «Bfl<^lB(9)^ ^^o] ^^^3^>c-1e|-£ 
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1020020086846 ^^ <^;^>: 2003/4/22 

ia^l^l }^#(7b)^ £ 3c<^l S^ltl: ^ i^#(7a. 

^ ic#(7b)^ H 4c<Hl £^1^ tiVsq- ^o], ^ i^#(7a. 

7b) ^^o] ^o>, ^^s. H^H^t^. 

£ 6^ ^tH/i^# l-sllolH(9)Sl ^ ^<^<J--¥-^<^l £ 3b<^l S^ltl: ^ol. 

1-^-^(11) ^Efl^ ^^^^ H^^tt ^^^^l^f. 

^ ^-f , ^w1/i^# l-efl<^lB(9)^ 7>^>^>el -^^oIIa^ ^.^ i^#(7a):4 

v^#(7b)<^l el-"?!^ Tl^l ^ 2l-«yo.^ ^^^^ a].^, ^«1/i^^ # 

eflolH(9)^ ^'y-^^<^l^i *^ i^#(7a)2|- ii^^^ ic^(7b)<Hl ^ 
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1020020086846 ^^ '^7.}: 2003/4/22 

A] ^eflolH ^w1/i^# l-e11<^lH^ ^ nofl 4^ ^"I^Vl- 
371. tilli. ^tH/i^# 1-5I1<^1H^ f-<Hl UV ^/:sfe ^ 

riiSL^^ ^J-A]^ ^Sl-^^ ^V-g-^H #511 olH ^Wl/ii# 1-E)1<^1H 

# ^^^^ ^ UV ^/H^ 1 ^eflolB ^tH/i^# ^^fl^lH^ ^ 

^-f =^^^1 §511<^1H ^Wl/i^# €511<^1H ^^<^1 ^l7l€r]-7l 
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1020020086846 %^ 'U^}: 2003/4/22 

#5llolB ^<H1 ^^^5]Jl i:!-^^ ^^^^^ ^eflojE* i^^m Si^e)^ 

tHl-^y^^ ^<H^i, #5fl<^lB^ <^ja ^^^*>^ *>^4.H^ 

H ^1^^ ^^^^>^ ^i-^a ^ ^^t!: tb ^ <^1^<^1 S.^^ ^3?-^^A] ^ 

^5^1-^ «J-^l^>7l ^tlr ^51-^^ 5L^^>^ wll: <y3^ ^flB 

a.€e11^lH(polyacrylate);^l ^M-* 5£W^ ^^^^ ^^^5)^ ^^1 

l-S^T^I^ ofl^^lTJl l-S^iH, #e|olul = ^] ^^u], ^ #S^o>3€5flo1H^l 
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1020020086846 ^^ <U7]-: 2003/4/22 

<59> #£11<^1H<^1 A>olo]] ^ o] 0.5. tifl 

<6o> ^2^1 oiH^ f^*^<3--¥-^«Hl>H^ 7>^;^>5:i #^ 

^Efl, ^ #<y-^^3|. 7>^^>Bl -^^<:>l]^i S.^ ^Bfl ^].^ 

S ^}^^ ^^S. ^^^S\7]^; ^<y-^^ollA-1^ ^J7 7}^^7]-^ ^^6\]A]^ 

¥ 7fl ol>S-o^ tifl^lt!- ^Bfl. #<y-^^«^A-1^ ^Jl 7>^^>Sl 

7K>^]-el ^^<^lAi ^ 7fl c]>^vo^ 

^4 71-^1-^1-e^ -^^<^lAi S.^ 711 <^K^^ ^is. ^:^Hl7ll 1 

^S. tifl^ltb ^Bfl BtVM-S ^A^^ cf^o^ ^0.5. ^ oj^c^, 

<6i> #511 olH ^-^l ^7>Elw. 211:^1 ^7>^ Sit!" ^, ^ ^ 

^ is. n>^a.^ ^ ^^^V^ ^^j^cf. «^1 nfl, i'il7>Elia 

£ el];^liH^ <^l^Al7ll ^^1, ^s^oiDl^Tj] ^^1, ^ #&)o>a.mellolH;^1 -^^l ^> 
M-* 5L^*>^ ^^A^ ^il7>BlH. ell^l^iH, ^ S-ej-o] ^s. ei1;^1>;H5!1- 
Jl^ t)l7>Ela. i£ ell:^l^H ^l-^-S ^^^^i=l-. 

<62> ^ ^^^S] h^^-OJ^^ %V ^<g^H] ^^SlS.^ 

^7l^ ^7>*>7l ^tb JJ|1:e., ^/SE^ ^^^1^ T^^Jl^^ ^^M7l7l 

^t!: ^^^1 i^*>^ feel 5| SI- ^ SJcl-. 
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1020020086846 %■^ 'U^}'- 2003/4/22 

i^^^ ^^/h:.^ ^ellolHl- ^^^^m ^^1, ^«1/i^§ 1-511<^1H7> 

7> ^171^ 7]%-^ ^n^}^ 5L^^>fe S.i^e1<^ Wll- 

E]w. is. sfl;^l>:iH^ ^l:^(novolac)^l ^^^^ l-el^S. ^^^^nf. 

3E, 5£^lEl^ iHl^l^H^ 5-50fm ^^2] 7>^l£^ ^>^^s:>^ :^o] w>^3i^]- 

1=1-. a^V, i^lE^ti. iSell^l^iB* ^ ^^*>^ 2-4,000 mJ/cnf ^^^^ UV 

^1 1 l-il7>E]W 511^1 :i:E»\£i^l-^ ^^1, h^^^ ^>:iiH» A>-g- 
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1020020086846 #^ 'U^}: 2003/4/22 

>ll 1 VI171-B] w 5ll;^l>iB* i^^^V^ ^/^l^ 2-2.000011/0^ UV h^^^ 

^>-§-*H ^] 2 vil7>Bly. efl^l^^H* ic^*>^ ^^1^ 2-2.000mJ/cffl' 

<68> Ol Dfl^ 1 V|l7l-ElH. iMEll^^] ^1 2 Vil7l-Elti. Sll^l^H^ t]-^ 

<69> :£t!:. ^^^^ ^1^^ ^^^^}^ ^w1/i^# 4^ 

<71> 71^* ^^1^ 7l^^ i^^^V^ ^ 71^3:^ tiflol^a^V^ 

^TflS. o]^o] ^cf. ^s]:^ 2^:f^>^ rj^l^ y]:s^6\] cfl^^ mJ/cirf^ £ 
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1020020086846 ^^ '^T]-: 2003/4/22 

^S. UV i^^^V^ ^A^s. afl^l^J^V^ ^^1^ ^^<^l^i ^^^^ ^i<^l 
^^^^v 

^ ^Alc^loll^i, -g- ^igo^ oj^ ^^j«>7] ^*H, 7l^^ § 

^ 7]:^^ *>i^o11 7]:^^ ^^-Sl ^^*>>^1 <:^lHl ^^i^} 

'as^-^-?-* ^^J^Vfe ^^1, ^ 7]^^ aia^l -6-711-^ a^l^^i-^ ^ 

c1 i^t!:^-. <^lal ^ya^^^l- ^^^^m ^^1^ (anisotropic) 
20 m 71:^ ■^^^17> ^7^^l£^ 

7m^ ^^], ^<^l Bl^iS^E^ -H-s^s* 

^7> ;*fl7l^ 7l^^ ^^*>^ 5L^*>^ ^^^^ «cJ-^l-^* Si^Bl^ Wll- 

^l^tbi^. 

E^ti is efl^l^f^H^ hu^^n ^^]^ ^^^^ ^^^^cf. Sl, S.^]^^ 

iS Efl>^l>iH^ 5-50itfln 7>;^liE^ ^^^*>^ wj-^^jBl-rq-. SE^. 
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1020020086846 %^ <^^>: 2003/4/22 

^lE^a. 3£Sefl^liH# hz^ ^ ^^s^V^ 2-4.000 mJ/cnf UV ir^^^S^ £. 

<75> ^Bl/i^# #£^1<=>1H» ^^^*>fe ^^1^ ^fe i£M 

^^^^^^]^ Sfl^ ^oj] Vil7>ElJd i£ efl^l^ES. £5L^>^ ci-^i^ i-^o^ 21]^^ 

c>:^i3» A>-g-^>a^ Vil7>Elti. 511^1 ^Bl- i^^*>^ ^ i^^^ l-il7]-ElW. 

<76> ^/^^s:}-^ h^^-Br 2-2 . OOOmJ/ciif ^^^^ UV 

7>E^ti. 3£:£ Efl^l^H* i^^^>^ ^Tfl^ 2-4,000mJ/ciif UV h^^^^ S.^Mr ^]-§- 
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1020020086846 #^ "^^l-: 2003/4/22 

<80> 7]:^^ 7]^^ f-e]-^ h^^^}^ ^^^1 , ^ 7]^-^ Hflol^g^V^ 

^ns. o]^o] ^q.. }^^^}^ ^^1^ 7]^ofl cfl^H ^«J^<^l^i ^€ mJ/cin'^ £ 

'T^^o\]^^ ^^^^ 

<81> ^ ^Alo^loflA-l, ^ ^x^o^ :^]^^^^^ ^^3. ^^^^>7l ^t}c^, 7]^^ § 

«1*>^ ^^1 ^ 7l:^fi1 ^>^oil 7]^-^ ^^^1 ^^^1-;^] c^]a] <^jH^#^# 

^^^^m ^^1, ^ ^^^1 7l^S] Si^oll -0.0^^ -B-7l## 3e|^^>^ ^ 

<83> 1 -^X]<^]) 

<84> £ 7a ^ £ 7cl- ^S^V^. ^ ^^^S^ ^] 1 ^Aloflofl ttj-s 

tHl: «ll:^(100)7> c^lAl^jo^ o;ic).. 

<85> o] ^Al-^jo] tHl: 0^3.^ S-^lB. *ll^(100)^ 7l-^el-7l ^tb cf^ 

^^*>^ ''J3^^S.(102)» ^-^^t!: 7l3a:(ioi); ^^3. ^^^(102)5^- cf^^ el^^iH 

^EK103). 5^>iH^Bl(103)^ <a^€ cf^^ <^JH ^tH(104) ^^^*>JE 
^ 7]:^(101)^<H1 ^ *eflolH(109a)5l- cf^o^ x^^doy)^ ^^^s|-:£ 
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1020020086846 #^ ^^>: 2003/4/22 

^ #5llolH(109a) ^<^1 ^^^^ #sll<^lH(109b)» ^«1^V^ ^^/h^^ l-efl^l 
H(109); ^ UV ^/S^ <i ^s^^l ^a1/i^# €eflolB(109)fil «J-^1^>£S. ^y^/ 

€ellolH(109)^ >^^<H1 «J-^l-f-(120)» S^tb^. 

<86> «^1EK106)^ A>z]-^ ^Bfll- ^v<g^l^ <^l^«^^ii|-. 

<87> *1EK106) ^ofl^ ^J:f^(105)ol ^^^^^c]-. ^^#(105)^ ^e)^ ^^^-(silicon 
nitride), -^^^ ^^^(silicon carbide) ^^S. ^^^^ sfl^l wfl ^1 (pass i vat ion 
layer; ^#)2)-. 3£||a1hi1o1^^ ^ofl oj^^ ^el^>^ Ta. TaN. 

TiN -^^ ^^^-^S ?ll«ltflol>a «J-^l#(anti-caviation layer; :£a1s>^1 

<88> ^^S(102)^ ^VHel^li^ <?!^sl£^ 7l:^(101)# ^^^5\JL 

*^ ^ ic^^Sl i:,§(i07a, 107b)l- A>olofl afl^ls)^ *>i4o^ ^ ^g-B^^ ^ 

^dii 150-200/fln ^1^^ ojiaJ-A^ x^z^^ 

(anisotropic dry etching method)^S. 71^(101)^ ^>^^ ^^^V^ ^<H1 ^^^i) 

<89> ^tH/:i^# l-eflolH(109)^ #511 olH( 109a) 5^- hz.^ l-ell<^lH(109b)^ ^7}^ 

w M ^]^]^^, <=>ll^^l7ll ^^1, #elolul:^7fl ^^1. #e^<5V3^eflol 

H ^^1^ ^^^J #el^S. ^^^^ ^o^s. 'U^]S. ^^^^cf. 

<90> 0^71^1 ^ ^^Hl<Hl>^i^ #511 olH( 109a) 5*1- l-efl<^lH(109b) 

^ *>M-^ #-^5. <a^lS. ^^^*>^ ^^S. <^lAl ^ ^^^V^m, ^ ^^^^ <^1^-2.S. 
^J£]^l ^^t^, 'i?!!^ ^^^^ ^£ o;icf^ ^<^li=l-. 
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<9i> SEt!-. l-Ell<>lS(109a)Sf l-BllolH(109b)fe '^^^^^ , <^]»1-^ 

<92> ^^^^ «j.;;^]«.(120)^ HflH «fl^(100)5l sq^^ ^^^^^ ^^l/ic^ l-eflolB 
(109)^1 ^^o\]^<] i^#(107a)l-:3f ^^#1^ i^#(107b)l- ^>^H1 ^ 

<93> ^(120)^ Jl^ m 3.<^ «:^<HlAi ^m}^ ^^^^A] ^tt1/i^$ #e)lol3(io9)7> 
^^J^f^l ^1-^ tb^-. -^l*!-^, ^5)-^^ ^(120'; £ 7b)^ 

(109)^ ic#(107)^ *y5L£# «cJ-^ol ^§>^l ^ji o.^ oj^^ j^^^ ^ 

<94> gc^^ ^(120)^ B.^^^] €efl<^lH(109) ^'^'^l <ya» ;^l7l*> 

<95> #(120)^ #2llolH(109b) ^<H1 vil7>Elti. 5£:^ eflxl^H* ^7>S. ^, 
^(120) ^ i^#(107)^ s.^ T2y^3.S. h^^ ^ ^^-2.^ 

<96> o] nfl A>-g-S|^ vil7>Elti. Sll^^l^iH^ ^^^^ ^^1. l-S) n] ^ 
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£ 7a. £ 8a, ^ £ 8b<^l ^^]^ wV^^- ^o] . #(120)^ ^w^/i^* ^eflolHClOQ) 
^ ^^1 #<^J-^^<^1^-1^ ^Jl 7}^^:^M ^^'^l^i^ % 

Efl(120a. 120b), ^ 7>^^>S^ -f-^oil^i 2.:^ ^^(120c) ^ 

Si ^l-i-fs ^^^^ ^l-M-o^ ^o.^ ^^^ilT^u).^ ;£ 8c ^ ggd] ^Altb Hfsq- :y-ol, ^ 

'y--^-^^ 7>^j-^}5l ^^oflA-l a.:^ - 7l] ol>a-Sl A-^^ ^^t}7W ^ 

eg ol>^o^ Bfl^]^ ^Efl(120d), ^«y-^^<HlAi^ ^JI 7>^;^>Sl ^.^oflA^^ ^ 

* ^ 711 <^1^^ 9}:y:Bl7|l ^ ol>^o^ Hll^]*V ^Bll(120e). 

7l-^^;^Vs1 ^^o)]A^ 2.- ^o. M.^ ^v- - oi^vo^ A-is 3j:y:ei7il ^ 1 
^^l'^^ Bfl^ltlr ^EH(120f, 120g) ^>M-^ ^^^^ cV^^ ^^S. ^^^^ ^ 9X 

olsl<HliE. #(120)^ ^»H/i^# l-ell<^lH(109)^ 7>^J->^>el ^^^1^1 3. 

^ 711 till^m ^n, 7>^;^> 

51 ■^&<^1>«-^^ ^ 7fl ol>^o^ ^^S. Bfl^l^ ^Efl. ^oj.w.«6flA^^ 

^Jl 7V^>^>El ^^<HlAi^ ^ 7l] olA^o^ AlS. ^^*>7ll ^ ^ ol>^ 

^ Wfl^l^V ^Efl -f-O.^ ^^^^ ^ oj^Cf. 

att, S. 7c<^l £Al^ vi}Si\. ^ol, ^ ^T^o] ^]c(ioo)^ *1BK106)<^1 

21S.(£a1^>:p^1 ^^)oi ^71^1 oi7>*>:£^ ^til/i^# €ellolH(109) w>#^oll ^ 

si1:e.(108). ^ *lEi(io6)^ ^-g-jL^^ ^^^l^l7i :s€^l^El^ 
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<ioo> o]^s\. ^o] ^^.^^ ^ ^^S] <^^^^ ^] 1 ^X\d\]6\] icj-s. ;^2|.^^ «o>^l^l- 

SizEl^ tHl: HUH «ll:E.(100)^!l £ 9a ^^^1 £. 9g<Hl ^^l-<^ ^Ml 

<ioi> ^x^6\] ^^y^^u^(^x\^y^] ^o.)^ #^^<?!m£^l*M ^^). ^^(106). 

&S.^{105) ^o] ^}^]^ ^A^^ 7l^(101)ol ^Hl^cf. 

<102> ol i^, *lEi(106)^ til^-l«j-ol u^o. ^^o] a]#5]ol ol^ avp]-^ 

<103> 71^^(101)011^ «^1B1(106)# ^'^^^>7l ^oil J£^<^lAi^ £A1;5>;^1 ^xt^li?> H 

^^1>^B15!1- i=.BlS)S§ ^^^*>^ ^^f, ^^>^ ^^51^ till ^. till^ 

4 ^-¥- 5ls-^^ ^-¥-5+ <?1^^>^ 3fl:B(i08) -^o] 

<io4> *lEi(io6) ^<H1 :a^f^(i05)^ ^51-^, -^elS- ^dii^ ^-^^ 

€ ^'^1wll<5l^#2}-, JxflAHol^f. ^ofl Ta, TaN. TiN ^s] ^^^^s. ^flHli^lo] 

<i05> 71:^(101)^1 ^wl^ ^, i£ 9a<^l SAitb Hl-sq- :^oi , ^El^ 71^(101)^ *>ia<^l *y 

5 ^^^«>^ ^-^^(102)1- ^>^^^>7l ^tb <^lwl <^oia ^#^(102- )7l- ^ 
o] nfl. 71:^(101)^ «^1H1 <^J3 ^#5.(102' )o1Mi ^^^^] ^Jl ^ 20 
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<106> ZL cf^, 71^(101)^ JiJ:^(105) ^^<H] 5L^lB]ti. 511^1 >iH7> 

^lElti. sll^lri:^^ el^SS^EKlOS), '^JH. ^tt1(104) ^S.^2i2] sfl^^ 51-^ 

, n is#(l05) sl^Sf^^ sl'^g ■§--=( 103 ' )7> ^>^^^ti}-. 

<107> o] nfl , ^]]^]^^^ ^^]S. ^^^^ 

5L£el^ii2fl2l ^^Sl Ve^^ 2-4,000 mJ/CDf ^^^^ UV i::^^^ ^>-§-^> 

<io8> siA^ iSefl^l^iB. #:^(103')^ ofl^i^S el:^H^Bi(i03), 

^Hl(i04) ^l^tVcf. iSefl^lr^H #^(103')2^ ^7?]]^ ^ 

^ B^^B^^B] (103)51- ^tH(104)Sl ^ol7> S|£.S.. 

£#Alo^ (droplet )^<^ ^^^cf. ^^^^ ^B] (104)^1 ^o] , 

e]^B^Bl(103)^ 37], ii$(107)^ ^1EK106)^ 3.7] ^ A^'^.S. v^o^TiV 

S\ <^^# ^^4. i:l-<y=t!: ^1^^ ^^Al7l7l ^Sfl^-l^ 

2)^3 SSell^l^iH *^(103')^ 5-50Affli vfloilA-^ %^^^\^ ^o] i3>^:2i*> 

<i09> ^:&f^(l05) ^<^1 JESefl^l^nH #^(103')7]- ^^^^ ^, ^e]^ 7]^(101)^ 

^^<^1^ £ M lEA]^ Wj-Sq- ^O], ;Hl 1 t|l7>E|ti. iS. e11^1:±:B(109')7> ^>^^^t^. 

1 vil7>Blti. i:^ eil^l^HdOQ')^ ^^^^ ^^1, ^e^olD]^;^] , ^ § 

5^o>aLm5llolH;^l Br>ul-S ^A^^ ^^-2.3. ^^^^^i:^-. 

<iio> o]o\^^, S. 9c^] £^1^ H>s>f ^o], ,511 1 ^il7>Ela. ^s. Bll^l>iB(109')^ ii^^l 

J^€<5l is. i^>iH(lll)<:>ll 2l«fl UV i^^Elo^, n ^olf, i^2:(107)* ^>^^^ ^ 
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^(107")» ^l^tlr ^Slt^^. o] nfl, v^:^^ 2-2,000mJ/cirf ^^S] UV i^^^^ 

<iii> ^ ci-^^ 3£ 9dofl t£A]t!: w>5q- ^ol, i^^^ 1 vil7]-Elti. S.^ 511^1^^(109') 

^<^1^ ^] 2 t|l7>El tL 5fl;^l>iH(110)7l- ^^^^cl-. ;^1 2 vil7>Elti. ^ig. b^I^I^^e 

(110)^ ^] 1 vil7>Ela. S.^ efl^l>iH(109')5l- ^o] o^l^^Hl ^^1, l■e^o]^:Il:c 

^^1. ^ l-el<^>HmsllolH7^1 ^;^1 ^Vi^-s. ^^^^ ^^-^^ 

^^^^>^M-, :^el-<^l ell^l^iHSl- ji>^ ^^A^ vll7l-Elti. ell^liBl- 

<112> o] n)], 1 t|l7>Ela. iSeflxl>^H(109')Sl- ;^ll 2 t|l7l-Elti. efl^l (110)^ 

cl-^ 1-^^ A>-g-^ ^ ^^m, ^^Al ^>a-^oil cfl^ -§-«llS.7> :^o.^ C-l ^^tb 
^^^^ 1}-^1^( 120)551- ii#(107)^ ^ Si-^S-S, 1-^^ >^>-g-*m 

<ii3> 1 v|l7l-Elti. 5££efl^l>;E(io9-) ofl ^] 2 vil7l-Elti. i£ 5n;^l (110)^ 

tlr ^, £. 9e«^l S-^l^ w>5q- :y-ol , 2 vil7>ElH. ^c:^ ell^^l^HCllO)^ ^^^^ «c}-^l 

-f-(i20) ^ ic^#(i07)^ p>>;ia.(ii2)i- A>-g-^H i^^^^. o. 

^5}-^^ «J-^l-¥-(120)» ^^^^ ^^(120- )2l- i^^(i07)^ H.«(107')o. ^^'^^ 

-¥-^01 ^1 2 i-il7>ElH. is ell^l:^iB(110)2l i^^^ 2-2,000mJ/cnf ^^^1 uv 

<114> ^, h^%^ ;H1 2 vi]7>Elti. 5fl;=^liH( 110)^1- ;^1 l vil7>Ely. 5L£ ^fl^l^H 

(109')^ ;^1 2 vii7>Eiy. jL£ 511^1 iH( 110)^1- ;^1 1 vii7>Ely. is efl;^l^B(i09' )<>)1 ^ 
*H ^2^- ^^^^^ ^^^<H1 Sl«fl ^^>^o.s ZL :iu2l. :£ Qfofl JEAl^ 

60-25 



1020020086846 ^^ '^^}- 2003/4/22 

^'^], ^H/i^# l-efl<^lH(109)sl l-eflolB(109b)l- ^^^?V^ ^1 2 vil7l-Elti. 

efl^liB(110)sl- ^1 1 i-i]7l-E]ti. efl:^l:^iH(109')<^l^ UV<^1 

(120-, 107', 107")o] ^>S-<^o11 ^«fl -g-«ll£l<H :^]7]s\c>] ^i^^^ «J-^1^(120) ^ 
(107)0] ^^^^^cf. 

<ii5> ol n|), ^51-^^ «J-^1^(120)^ H 7a ^ IE 8a vfl^] £ 8f^l hV^^ , 

H^B «^l:B(lOO)fi] ^^^^V^ ^»1/i^* l-eflolB(109)^ ^eflo] e (io9b)s] 

>^i^oilA^ *^ ^ i^^l^l i^#(107) A>oHl ^ol«J-^o.s. tifl^m ^4itl- *>M- o] 

<ii6> n :f , 7]:^(101)^ 3^>^<Hl^i ^^5.(102' )» ^^^^>^ 7]^il01)o] «- 

^«fl oltt^Aj(anisotropic)-2.^ ^l^H^jD^, ZL ^ij- ^^S.(102) 

<ii7> ^E]# 7l:Q:(l01)s] s^ofl -^<a^ -6-711-^ 3e]^tb ^. 

d^B. #.^(103')^ JESefl^l^iiH #^(103')!- ^^^^>^ i^lE]y. efl^l^m<^l 

-y^^^* -§-"Hl ^«fl ^iTl^cf. ^ 0J3 ^w1(i04) 

^ Bl>iH^Bl(103)7> ^^^^ ^a1/i^# #ellolH(109)7> ^^^^c^-. 
<ii8> ^a1/i^# l-eflo]H(109)7> ^^^^ ^, ^tH/i^# l-e^lolH(109)^ ^ 7] 

711^ ^^^l^lJl 7]:a:(101)^ ^tt1/i^# #2llolH(109)2] ^^^^^ ^i:)!^!^!^ ^ 

S.^2i^ ^^^^-^ ^o]7] ^^>c^. ^4 7l:^(101)<Hl tfl^H UV ^ 7>*H ^Bl/i^ 

# l-eflolH( 109)3] ^^>^, ^ 7>5lil- #7>A]7l^ ^^(Curing) ^^o] ^ 
«n = (100)^ ;HlS7l- ^sL^cf. 
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^] ^s^'E-^i^ 7l^(101)<^l inJ/cnf^ UV 

%^}^ h^^^ ^ ^^<Hl^i ^^1^ ^91, <^1»«'S 

130-150°CS1 30^:?}- tifl«5l^j'*>^ ^^S. o]^o] 



£ 10a ^ £ 10c» ^ ^1 2 ^Alc^jcil ^51-^^ 

all: ^^3.^ *11:^(200)7> ^]^]^o] oj^vJ^^ 

^] ^^Hl^ £i.sl^ w^l- ^J^dOO)^ 13-^1^(220)7> 

H ^w1(204)» ^^^^m ^tH/ii# l-ell<^lH(209)Sl b^V^c^I Bfl^]^ ^j^q^].^^ 
1 ^^1<^1^ H^B *I1^(100)21 ^A^ui]- ^^^0.5. :g-^^l-cf. a)-E)-A^, ojoil cfl^ ^4 

<>ls1^ ^ 2 -^A]<:^]o^ «J-^l-f-(220)S s.i^el^ 

1- SUH ^11-^(200)^ £ 11a ifl^l i£ llg"^! ^^^^V'S 

*1EK206) ^ :e.JL#(205)<:>l ^A^^ 7l:^(201)c>l ^, 71^3: 

(201)0)1^ 1 r,}%7}^] ^^^o^S., S. lla<^l W>Sl- :y-ol , <^lUl :g. 

^5.(202' 51^5 SSefl^l^H 1-^(203 ')7> 



s\^i iSell^l^^H ^^(203' )7> ^-^^^ ^, £. iibofl S^lt!: w]-^ ^^1. S. 
£3fl;^liH #:B(203')^ «J-:^1^(220)^ sfl^^ o>iH(211)^ A>-g- 

^}<^ i^^^cf. i^:^^ 2-2,000inJ/ciif 'g^^ UV ii^^^ ^>-§-s^><>i 

^4. 



<120> 



2 ^Ai<^i) 
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<i26> ^, sl^J #:e.(203')^ ^ sj^j iSefl^j^E 

l-^(203')£q ^1--^<^1^ :£ llc<^l ^^y^ til-fi]- ^o], uvofl i^#£lo1 
^ ^^o] 47]S\o] ^^^^ ^^^]^ 3fl^(220')ol ^A^^cf, 

<127> ZL ^, iS^l^l^H l-:=(203')5q- 3ifl€(220')ol 

^e^^ 71:^(201)^ S. lld'=Hl -£^1*1: ^o] , ^]7}^^ ell^l^iiH 

(209')7> ^^^^cf. o] ^, ull7>ElH. ^S. 5ll;^liH(209')^ ^^^^ -^l^-^l^^l ^^1, l" 
E]o]v]^:^] ^ l-Bl6>Hl3llolH;^l ^>M-S. ^^^^ ^^^^ ^ 

<128> ojo^Ai, £ iieofl w>s]- ^o], vil7l-E^ti. efl^l ^B(209 ' )^ i^#(207)^ 

sfl^ol ^^^^ 5£S ^>-^iH(212)<Hl uv i^^slc^, ZL ^uzf ic^(207)* ^^^^ 

^(207')^ ^1^^ ^^o] ^gsl-^cf. o] T^l, i^^o. 2-2,000mJ/cin' ^^^^1 UV i^^^fi] 

<i29> ZL v]-^, h^^^ ^^]7}B\^ ell^liH(209')^ i'il7>BltL i£ 5ll^l^H(209' )♦ 

^-^^^V^ ^^^^ -Jd^^^-ir ^^^<^ ^sil zi ;iuii. 

S. 1U<^] iAltV w>sf ^o], ^iH/ii# l-e11olH(209)» ^^^^V^ vil7>Elti. ^];^]^ 
H(209')oll^ \]Mo\] h^^^^] -^^(207' )ol ^^J-oflofl o^sfl ^ns\o] 47^S\<>\ 

(207)<il ^A^^cf. 

<130> ZL :f , 71:^(201)^ s:>^<>ll>^i <^J3 ^^3.(202')^ ^a^*>^ 7l:5a:(201)^ ^ 

^<bi^z]-i^o]l o^^ o]«j-A^o.s >ll7lsli3^, n ^ui}- ^^^(202)7> ^^^^^rf. 
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<131> ^z]-Al 71:^(201)51 Sigofl -^o^^ -H-7l#^ HSl^t!: ^. s) 3E£5ll>=^li 

:E #^(203')2l- S]^5 ^^(220')^ 5L£2^1^1^H #:^(103*)1- ^ 

7]S\i^, ZL ^4 «J-^1^(220), ^tt1(204) ^ Bl^H^Bl(203)7> 

<132> o] nfl, «j-;^]H.(220)^ H 10a ^ £ 8a ^^1 H 8f«^l ^^]-^ wj-sq- ^o] , 

^iH(204)» ^w1/i^# €211<^1B(209)21 *>^<Hl>H *^ ^ 

i^#(107) ^}o]d\] ^ol«J-^o.s afl^l^ ^fuf ol^o^ ^o.^ 

<133> ^tH/i^# €5flolB(209)7> ^^^^ ^, ^iH/i^^ 1-511 olH(209)^ vfl5l-*j-A^ ^ 71 

*j:>S-Al7lJi 7m(201)2)- ^Hl/iL# #ellolH(209)2l ^^^^ ^cH^l?^ -R- 

^, ^ ^^21 ;5]1 2 ^AHlo^ ^1:^(200)^ ^1S7> 

iifi-m. ^ ^^^^ ^#tb ^^H1<^1 th^sl^l <^W*H, ^*1:^^^ '^^^ll^i ^^*>fe 

<135> <:^11. ^ ^i^o^ ^^Hm<^l>^i, ^51-^^ «J-^1^(120, 220)^ ^Wl/ir:^ 

#eflolB(109, SE^ 209)^ ^ ^ t!: ^<^1'?1: ^4 ^1^1^ ^ o.^. ^ <^1a1 

^1-^-^H-. ^2}-^^ «J-^l^fe ^»l/i^# l-5flolH(109, 209)^1 ^ e>i3 31-^ 

<^1 ^'S-^V ^Ell ^ all^s- ^^^^ ^ ^cf. 
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^eljolH ^Hi/i^# ^ nofl 4= ^^o^ 

<137> IE*}., a. ^x^o^ oj3^ ^ ^ ^^^^ ^^fl. 

tifl^l ^ ^iE^ ^^tl- St 3.7], tifll. ^IH/ 

h:.^ l-efl<^lS^ ■^'^Hl ^^1 ^,<=>] €efl^lH Sfe ^iH/i^^ 

<138> ^ ^T^o^ oj3^ xc^E ^ ^ ti]^ ^ Al^^ ^SL^\^ 

^^1^ ^Sj-^^ >^>-§-*>^l ^JI #511<^1B BEfe ^Wl/i^# ^sfl^^lH* ^^^^ 

^^B» ^ ^cf. 

<139> ^ ^^2] oj3^ ^ ^1S«J-^^ ^Wl/ 

#211«^1H ^^^^ ^-f H^^^l #ell<^lB ^«1/i^# #2^1<^1H 5q 
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l^J^^J- 1] 

eflolHl- 3i£^*>^ S-b^^^ Hll-'ya^ $1<H>^^, 

^71 Jt# ^eflolB^ ^7] <ya ^wll- ^^^*>fe ^>^4 HflH ^ 

^ S^^Vfe ^-i- ^].^ «oM-^» 5.^^ Si^el^ 

2] 

^1 1 ^1-71 l-efloje^ vil7>Elti. is 5fl;^l:iiH^ ^^^^ 

[^^*^ 3] 

n^^l, ^ #5^'^>amefl'^lH;^] ■S-'Hl^i -a^^ ^^^^ i^^l-^ 
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4] 

^1 1 ^^^] 9X<^^^, ^y] ii# ^^^^^ ^^1-2.^ 

[^^•^ 5] 

^1 4 ^7] <i^^>y l-sl^i^ o\]^^]n #slcip]:E.7fl #e|ni 

6] 

^ ^^^^ ^-a: ^^1-^^ ^^^^ wl^-oja.;^ ^ 

[^^*^ 71 

X\-o]c]] ^o]n^^^o_s. afl^l^ <^l^o^^ ^^^5. ^1-^ ^ 

8] 

^1 7 «J-<^] ^o^A^. 4>7l >a-7l l-e^lolH^ ^olHj-ej:o^ #<y-^^<^l^i^ ^ 

^Bfl ^>i4s. *>i4^ ^^1-2.^ 
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^1 7 *J-<^1 9X^M, ^7] ^7] ^efloiH^l #%^-^^oiiA-i^ ^ji 7V^J-^>el 

^^<HlAi^ ^-i- ^ 711 <^1^^ "^^S all^m ^Efl, 7}^^7]- 

^ S.^ ^ 711 ^]^^ tifl^l^ ^Bfl, ^<y-^^onA-l 

^ ^JL 7}^^7\^- ^^6\]X\^ ^ 711 ^iS. ^^*>7ll ^ <i 

^S. tifl^m ^Bfl, ^<^^:^^2l. 7}^7.}^ S.^ 711 

^-^ ^is. 3§^*>7i] ^ ^ oi^^o^ <gs. «il^m ^'y-^^'^l^i^ ^Jl 7}^^} 

^ ^^<HMife ^ 711 ^]'^^ ^iS. $i^5l7ll ^ ^ Ol^^o^ yj) 

^It!- ^Efl, ^ 7}^^7.}^ ^^<^Mi ^ 711 

^^S. $J^el7ll ^ ^ ol^a-o^ <gs tifl^l^ ^Bfl ^y^^ ^A^^ ci-^o^ ^o. ^^^^ 

I^j^^J- 10] 

^1 7 *J-«^1 ^<^^i, ^o^7l ^71 #ellolH ^<^1 l-il7l-Blti. 511 ^l^H* 

^ 7A^s. ^^J^ ^^^s. ^^^^ s.h:.^^ ^^-''^a.^ s. 

111 

^1 10 ^<H1 $Z<H'H. ^7>S. E.5.Sl^ ^7l v|l7>E)ti. is 211 ^l^H^ ^l^^Ml ^ 
1-Blolol^;^] ^ l-Slo>3m5ll<^lH;Nl ^^1» 5L^^>^ ^<^lAi :^ 

^il7>EliB efl^l^H, ^ ^e}oi ell^liH^l- Ji^ ^^^^ Ml7l-Ely. 
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12] 

13] 

m^^^ 14] 

-^-71 #^ ^ofl, ^2|-^^ ^^^tb ^^511- 
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l^^^J- 15] 

HI- ^ ^^*>^ 5£^*>^ ^-i- ^^lAS- ^^^^ S. 

[^j^-sj- 161 

^1 15 SJ^H^i. ^7] i^lH^H. is ^^]S. ^^^^ :?}-^ 

[^^^^ 17] 

^1 16*J-<^1 ^<H^i, ^7l i;^lE]ti. eflxl^iH^ 5-50^ ^^o^ 7M£S. 
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18] 

2-4,000 mJ/cnf UV h^^^^ ^^z^ >^>-§-*H ^^^S. ^sj- 
m^^^ 19] 
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